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The present invention relates to rearview mirrors 
for example electro-optic rearview mirrors and in par- 
ticular to electro-optic rearview mirrors in which two 
glass plates sandwich an elect ro-optic medium. 

Brackets for supporting rearview mirrors are well 
known in the art. for example in U.S. Patent Nos 
4 936.533. 5.058,851, 4,524,941 and 4.01 2.022. The 
rearview mirrors are mounted to the brackets by 
means of a bail and socket connection. A problem with 
these constructions however is that the mirror casing 
can in certain circumstances be removed from the 
bracket. The above prior art Patents also disclose a 
case for a rearview mirror. I.e. a housing for holding 
the reflective element. These housings usually have 
fixed thereto a socket member for receiving the ball 
part of a support bracket so that the mirror housing Is 
adjustable on the bracket The number of compo- 
nents which may be employed in construction of such 
mirror assemblies results In high assembly coat and 
time, and the possibility of vibration between parts. 

Electro-optic rearview mirrors are well known in 
the art for example in U.S. 5.140,455, U.S. 5,151.816 
and as described in the following paper- N.R. Lynam. 
•Electrochromlc Automotive Day/Night Mirrors". SAE 
Technical Paper Serie_s , (870636) (1987). 

According to one aspect of the present Invention 
there is provided a support bracket for mounting an 
artide on a vehicle said support bracket having at one 
end means for mounting the bracket onto a vehicle 
and means at the other end for mounting an article, 
said means for mounting the article further compris- 
ing retaining means to substantially prevent disen- 
gagement of said artide from said bracket 

Preferably, the artide Is a vehlde rearview mirror. 
More preferably the artide is a vehlde interior rear- 
view mirror. 

Further preferably, said means for mounting the 
rearview mirror comprises a generally spherical ball 
for insertion In a complementary socket provided in 
the mirror case. 

More preferably, the retaining means comprises 
a protrusion provided on the spherical ball, said pro- 
trusion acting to substantially prevent disengage- 
ment of said mirror case from said bracket. 

The protrusion preferably comprises a generally 
cylindrical member Integrally formed with said sphe- 
rical ball. The protrusion further comprises flange 
means to further prevent disengagement of said mir- 
ror case from said bracket. 

According to a second aspect of the present In* 
ventlon there is provided a rearview mirror case, 
wherein said case comprises a case body having an 
integrally formed socket for receiving one end of a 
complementary support bracket 

Thi uiH pNfMNv prajoctc rearwar dly o( Hid 

mirror case and comprises a first wall defining at least 
a partially spherical recess for accommodating a 
spherical ball provided on one end of a support brack- 



el. 

Further preferably, the socket composes a sec- 
ond wall extending rearwardly of said first wal.. the 
second wall betng less thickness than sa*d f rst wall 
5 and having an inherent resilience to enable the sphe- 
rical ball of the bracket to be forced into the partially 
spherical recess. 

A plurality of slots are preferably provided In the 
second wall, which extend slightly into the first wait. 
w such that the second wall comprises a plurality of wall 
portions. A resilient tightening split ring Is provided to 
embrace the wall portions of the aeconc wall to causa 
the second wall portions to close slightly around the 
spnerlca! ball of the bracket when the spherical ball is 
i5 accommodated in the socket. 

According to yet a third aspect of the present in- 
vention there is provided a reflective element for a 
rearview mirror, said reflective element comprising a 
reflective element actuatable between at least two re- 
20 f lectlve conditions, and shock absorbing means abut- 
ting to a rear surface of said reflective element. 

Preferably, said shock absorbing means compris- 
es a layer of foam adhered to the rear surface of the 
reflective element. The invention further provides a 
25 reflective element for a rearview mirror, said reflec- 
tive element actuatable between at least two reflec- 
tive conditions and resilient means abutting a rear 
surface of said reflective element. The resilient 
means is preferably a layer of resilient material The 
3C resilient matenal is preferably adhered to the rear sur- 
face of the reflective element The Invention further 
provides a rearview mirror assembly as recited in 
Claim 24. 

Embodiments of the Invention will now be descri- 
3S bed, by way of example, with reference to the accom- 
panying drawings. In which: 

Figure 1 Is a rear perspective view of a mirror 
support bracket and a mirror case according to 
the invention; 

40 Figure 2 is a front perspective view of the mirror 

case of Figure 1 with the mirror support bracket 
secured to the mirror case; 
Figure 3 is a rear perspective view of a reflective 
element and mirror bezel according to the inven- 

45 tion; 

Figure 4 ia a cross sectional view of the reflective 
element taken along the lines l-l In F»gure 3 but 
also showing a circuit board on the reflective elo- 
ma nr. 

so Figure 5 is a rear perspective view of the circuit 

board of Figure 4 and also showing a press button 
switch. 

Figure 6 is a front perspective view of an assem- 
bled rearview minor according to the invention; 

55 figure 1 is a oonsmaiis wiH-KWni m * 

the rearview mirror of Figure 6. 

Figuru 8 is a front perspective view of the mirror 

case wfth the circuit board tn place. 
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Figure 9 i3 a perspective view of another embodi- 
ment of a ball member for engaging with a mirror 
case socket; and 

Pfgure 10 is a schematic cross- sectional view of 
the ball member of Figure 9 cooperating with a 
mirror case 

Referring now to the drawings and in particular to 
Figure 1 , there ts shown therein a support bracket 10 
for mounting a mirror case 1 1 on a vehicle windshield 
(not shown). The support bracket 10 is of the double 
articulating ball type known in the art and comprises 
a support member 12 which is slidably received on a 
base member (not shown) the base member being 
fixed to a vehlde windshield, the base member and 
support member 12 having complementary engaging 
surfaces as Is known in the art so that the support 
member 1 2 Is blow releasable from the base member. 
The support bracket 10 further comprises a rearview 
mirror mounting arm 13 which is mounted to the sup- 
port member 12 by means of a ball member 14 as is 
known for example from U.S. Patent 4,936,533 to 
Donnelly. 

A further ball member 15 Is mounted within the 
end 16 of the arm 13 the ban member 1 5 having inte- 
grally formed therewith a ball member 1 7 spaced from 
ball member 1 5 by a neck 18. As will be described, the 
ball member 17 is engaged with a mirror case 11 so 
that the position of the case n is adjustable on the 
ball membar 17. A retaining means in the form of a cyl- 
indrical protrusion 1 9 is formed on the ball member 1 7 
and ects to substantially prevent disengagement of 
the mirror case from the ball member 17. The protru- 
sion 1 9 and ball member 17 may optionally be hollow 
to accommodate an electrical lead (not shown). 

It will be appreciated that the support bracket 1 0 
may comprise other known types of support bracket 
for example that described in U.S. Patent No. 
5.058.851 , the important aspect being that the mirror 
case is mounted by means of a ball and socket type 
arrangement according to the conventional technique 
for universally adjustable Support of a mirror case. 
However, whichever type of support bracket is em- 
ployed, the important feature Is that the ball member 
onto which the mirror case 11 is mounted is provided 
with a retaining means to substantially prevent the 
disengagement of the mirror case 11 from the support 
bracket 10. The retaining means 19 further enables 
the angle of pivoting of the mirror case 11 relative to 
the bracket 10 to be limited if desired. 

In Figure 9 there is shown a further embodiment 
of a member 1 7' for engaging with a mirror case sock- 
et. The member 17' is similar to the member 17 (Fig- 
ure 1) but the protrusion 19'is further provided with 
flange means or lock means optionally In the form of 

a circular disc member \ 00 Inle^ fMMJ Mm IM 
member 17*. As shown more dearly in Figure 10. the 
disc member 100 has a slightly bevelled edge 101 
The member 1 7' cooperates with the socket 22 of the 



mirror case 21 and as shown in F»g^r* 10 the flange 
means 100 substantially prevents any possiDility of 
tre mirror case 21 being removed from the mounting 
arm 1 3 and member 1 7". It will be appreciated that the 

5 socket 22 is of simi'.ar construction to that of Figure 
1. As snown, as the case 21 moves retative to the 
member 17*. eventually the stage is reached where 
the edge 102 of trie aisc member 10C engages with 
the rim 33 of the socket 22 to further prevent any dlfi 

io engagement of tne case 21 from the member *7V 

The mirror case 11 of Figure 1 comprises a 
curved mirror case body 21 having an integrally 
formeo socket 22 for receiving the bail member 17 of 
the support bracket 10. The socket 22 is formed in a 

is recess 23 of the case body 21 and projects rearward- 
ly of a generally flat wall region 24. The socket 22 
composes a first cylindrical wall 25 defining at least 
a partly spherical recess 26 (Figure 7) for accommo- 
dating the spherical ball member 1 7. A second wall 27 

20 extends rearwardly of said first wall 25. the second 
wall being of less thickness than the first wall and has 
an innerent resilience to enable the sphencal ball 
member 17 to be forced into the partly spherical re- 
cess 26. Three equiangular slots 28 are provided in 

25 the second wall 27 and extend partly into the first wall 

25 such that the second wall 27 effectively comprises 
three pan cylindrical resilient flanges 29. 

As shown more clearly in Figure 7, the flanges 29 
of the socket 22 taper outwardly so that the thickness 

30 of the flanges 29 reduces towards their free ends 30. 
Also, the diameter of the partly spherical recess 26 Is 
greatest where the wall 25 meets the flanges 29 and 
the diameter of the recess 26 reduces towards Its nar- 
rowest at the region 31, which defines the diameter 

35 of an aperture 32 opening into the interior of the mirror 
case 11. An integral strengthening rim 33 is provided 
around the aperture 32. with the Inner surface 34 of 
the rtm 33 being bevelled slightly towards the Interior 
of the mirror case 11 as shown. 

40 In practice the angle of the bevel is 25* relative to a 
notional horizontal plane. 

The ball member 17 is a push fit into the recess 

26 such that the mirror case 11 s securely mounted 
on the ball member 17 but enables adjustment of the 

45 mirror case position on the ball member 17. With the 
ball memC^r 17 accommodated in the recess 20. the 
cylindrical protrusion 19 projects slightly into the in- 
terior of the mirror case 11 as shown in Figure 2. so 
that movement of the mirror case 1 1 relative to the bail 

so member 17 is limited by the surface 34 of the rim 33 
abutting against the protrusion 19. It will be noted 
however that when the surface 34 abuts the protru- 
sion 19, it is difficult for the mirror case 11 to be dis- 
engaged from the oail member 17. Thus, the protru- 

& eon 19 flctc ac 3 retaining msans and results in (tie 

advantageous feature that the mirror case 11 is sub- 
stantially prevented from disengaging from the brack- 
et 10 This is of particular merit since if a user could 
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accidentally remove a m»rror case 11 from a support- 
ing bracket 10 it can be e<tremaiy difficult to have the 
mirror case 11 replaced once again. 

In engaging the ball member 17 into the recess 
26, the flanges 29 are forced apart slightly as may be 
the outermost part of the first wall 25. Since the slots 
28 extend slightly Into the first wall 25, the outermost 
edge of the first wall adjacent to the slots 28 Is also 
slightly resilient to enable the ball member 17 to be 
forced into the recess 26 

A resilient split ring 35 is provided (Figure 1) 
which is a snap fit around the flanges 29 to embrace 
the flanges and hold them securely to further prevent 
any unexpected removal of the ball member 17 from 
the recess 26. 

The socket 22 being Integrally formed with the 
mirror case 20 has a number of significant advantag- 
es including a substantially simplified construction in- 
volving only the minimum number of parts and the 
construction Is thus extremely cost effective, result- 
ing in a low cost assembly and a minimum possibility 
of vibration, of the mirror case. 

In figure 2 there is shown the interior of the mirror 
casing 11. A plurality of support flanges 36 are inte- 
graHy formed on the interior surface 37 of the case 
body 2 1 the f Iange6 36 being arranged to provide sup- 
port for a reflective element, to be described below. 
A hollow socket 38 is provided in the case body 21 to 
accommodate a forward facing light sensor (Figure 
5), the socket 38 having an opening 41 in the rear of 
the case (Figure 1). 

A press button 42 for a switch ia also shown In 
Figure 2 and comprises a hollow rubber member 43 
having a peripheral flange 44. The press button 42 
has an aperture 45 defined by a resilient Internal 
flange 53. The press button 42 Is engaged on the op- 
erating arm 47 of a two position switch 48 (Figure 5) 
so that the flange 53 engages with the recess 46 on 
the operating arm 47 of the switch 48 thus connecting 
the button 42 to the switch 48. The bezel 91 also has 
a flange 50 which engages around the flange 44 of 
the button. In the assembled mirror, the flange 44 pre- 
vents the button 42 from disengaging from the switch 
48. The bottom 51 of the case 21 is provided with an 
opening 52 to accommodate the lower part 49 of the 
button 42. 

A cross section of a laminate type electro optic re- 
flective element 40 is shown in Figure 4, the element 
40 optionally and preferably comprising a dear front 
glass 60 and a mirror 61 having a reflective coating 
62 applied to Its rear surface 63. As shown, the front 
glass 60 and mirror 61 are slightly offset relative to 
each other so that at the upper end the mirror 81 pro- 
jects below the front glass 60 and at the lower end the 

front glass 60 projects above the mirror 61. An elec- 
tro-optic layer 64 ts sandwiched in a space between 
the front glass 60 and the mirror 6 1 and extends onto 
the exposed front surface 65 of the mjrror 61 at the 



lowor ond of the element and also onto the exposad 
rear surface 66 of the front glass 60 at the upper enc 
of the eiement It will be appreciated that the front sur- 
face 65 of the mirror 61 and the rear surface 66 of the 

5 front gtass 60 each have a transparent electrons 
conductor such as Indium tin oxide or doped tin oxide 
nr the like as conventionally known in the electro-op- 
tic device art. An electrical contact in the form of a 
metal connector strip 67 is secured to the top of the 

to front glass 60 so that It makes electrical contact with 
tho electro- optic layer 64. Similarly, a further electri- 
cal contact in the form of a metal connector strip 68 
is secured to the lower end of the mirror 61 so that an- 
other electncal contact is made with the electro-optic 

15 layer. The Strips 67, 68 are connected by leads 89. 
69' to a plug 70 (Figure 5) which is in turn plugged into 
a socket 71 on a pnnted circuit board 72 as will be de- 
scribed. 

A lay er of foam material 73, is adhered to the rear 
20 surface of the mirror 61 preferably so as to cover sub- 
stantially the entire rear surface (aside from where 
items such as through-the-cell photodetectors and in- 
formation displays such as compass displays are 
mounted behind the mirror). This foam layer 73 acts. 
25 as a resilient means or shock absorber means tu re- 
duce the risk of breaking of the front glass 60 and mir- 
ror 81 during an impact The layer of foam material 73 
is preferably a cross linked polyethylene foam sold 
under the name ALVEOLIT 3000 TA(2mm thick) sold 
30 by Vita Cortex Ltd. of Cork. Ireland and is approxi- 
mately 2mm in thickness. This foam Is sold having an 
adhesive layer applied to both Its front 74 and rear 75 
surfaces, these surfaces being covered by a remov- 
able sheet of protective foil 76 (Figure 3). The protec- 
35 live foil on the front surface of the foam layer 73 is 
simply removed so that the adhesive layer is exposed 
and the layer of foam is applied to the rear surface of 
the mirror 61 . The foam material substantially extends 
at least to the central region of the mirror 61 and more 
40 preferably substantially covering the entire rear sur- 
face of the mirror. The foam material layer 73 may be 
cut to an exact shape, or the general shape or to any 
suitable generic shape and can be provided in a roll 
which has already been established while still attach- 
es ed to a backing material tape or sheet for example the 
protective foil 76. The thickness of the foam layer 73 
is at least 0.5mm more preferably at least 1mm and 
most preferably at least 2mm. The thickness of the 
foam layer 73 Is preferably less than 5mm more pre- 
$o ferably less than 4mm and most preferably less than 
3mm. The function of the foam layer 73 is to absorb 
energy from an Impact with the mirror from, for exam- 
ple, a person or object in a vehicle to which the mirror 
is fitted, and also impact from an air bag In a vehida 

55 Additionally, the foam layer serves to provide an anti- 

scatter function in the event of breakage. 

A rear surface 73 of the pnnted circuit board 
(PCB) 72 carries the various electrical components of 
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an electrical circuit which is used to control the elec- 
tro-optic layer 64. Any desirable circuit may be em- 
ployed, for example that described in U.S. Patent No. 
4,886.960 to Donnelly, the contents of which are in- 
corporated herein by reference. 

The PCB 72 includes a socket 71 for the plug 70 
to electrically connect the electro-optic layer 64 to the 
circuit on the PCB 72. Further, the PCB 72 includes 
two sets of electrical pins 79, 79' which are arranged 
Such that when the mirror is assembled, the pins 79, 
70* correspond with apertures 80. 80' in the mirror 
case 21, for connection to a vehicle electrical system. 

A two position electrical switch 48 is also mount- 
ed on the PCB 72 and has an operating arm 47 having 
a recess 46. The switch is manufactured by Alps To- 
hoku Co. Ltd. of Tokyo, Japan The two positions of 
the switch are "off* and 'automatic", i.e. in the m otr 
position the control circuit on the PCB 72 is turned off 
and in the "automatic* position the control circuit ap- 
plies an electric field to the electro-optic layer 64 de- 
pendent on the level of light incident onto forward and 
rearward light sensors 81, 82, respectively, now to be 
described. Thus, the control circuit applies an electnc 
field to the electro-optic layer 84 or medium to cause 
a Change in light transmit tance of the layer or medium 
84. Thus, the reflective element has at least two re- 
flective conditions. 

A holder 83 for light sensors 81. 82 is also mount- 
ed onto the rear surface 78 of the PCB 72. The holder 
83 comprises a plastics base member 64 having a 
rearwardly projecting cylindrical housing 85 with the 
forward tight sensor 81 mounted at the free end of the 
housing 85. A pair of suitable wires (not shown) con- 
nect the sensor 81 to the control circuit on the PCB, 
the wires extending through the housing B5. As 
shown, an integral support bracket 87 extends from 
the hoider 83 and forwardly of the rear surface 78 of 
the PCB 72. The support bracket 87 carries the rear- 
ward facing light sensor 82 which is electrically con- 
nected to the control circuit on the PCB 72 by wires 
88 which are bent underneath the PCS 72. Also, an 
|_eD 77 is mounted on a bracket 95 which is fixed to 
the rear of the PCB 72. 

During assembly of the mirror, the housing 85 is 
located in the socKet 38 so that the forward light sen- 
sor 81 looks forwardly through aperture 41 in the mir- 
ror case 21 The rearward light sensor 82 corre- 
sponds with an aperture 90 in the bezel 91 so that the 
rearward light sensor 82 looks rearwardly of the mir- 
ror through aperture 90. The bezel 91 has a further 
aperture 92 through which the LED 77 locates to in- 
dicate when the mirror ts energised. 

(n completing the assembly, the PCB 72 is locat- 
ed in the mirror case so that it abuts the flanges 96 

in foe mirror case 21 and tne housing fl5 of me for- 

ward facing light sensor 81 is located in the socket 38. 
Also, a retaining means optionally in the torm of one 
or more pins 97 may be provided on iho flanges 06. 



tne pin(s) being a snap fit engagement in apart ure(s) 
98 in the PC8 72 to hold the PCB 72 firmly in position. 
Tne protective foil 76 is completely removed from the 
rear bur fac« 75 of the foam layer 73 and the reflective 
5 element is located in the be2el 91 . The bezel 91 con- 
taining the reflective element 40 is then brought to- 
gether with the mirror case 21 so that the rear surface 
75 of the foam layer 73 then adheres to the flanges 
36 and the PCB 72 by the adhesive on the rear sur- 
io face 75. With the press button 42 located in position 
on the switch 48 the bezel 91 is secureC to the mirror 
case 21 in conventional manner so that the final as- 
sembled mirror unit is as shown in Figure 6 with the 
rearward facing light sensor 02 located within aper- 
i& ture 90 In the bezel 91. The user has simply to press 
the button 42 upwards to energise the control circuit 
for the electro-optic tayer. 

When the be2el 91 is secured in place the foam 
layer 72 is slightly compressed by the flanges 36 so 
in that the complete structure is quite compact and firm- 
ly retained. The flanges 36 provide additional shock 
absorbing properties for the reflective element as 
does the PCB 72. 

The electro-optic layer 64 may of course conv 
ts prise any suitabi* or desirable material, for example 
electrochromic, liquid crystal or other matarials which 
have desirable electro-optic properties. The foam lay- 
er of this Invention is particularly useful with electro- 
chromic rearview mirror devices, such as those de- 
$o scribed In U.S. Patent Noa. S t 140.455 and U.S. 
5,151,816 and European Application Nos. 
92308022.0, or as described for example in the fol- 
lowing papers:- N.R. Lynam, -Electrochromic Auto- 
motive Day/Night Mirrors", SAE Technical Paper Ser- 
35 ias, 870636 (1987); N.R. Lynam, "Smart Windows for 
Automobiles*. SAE Technical Paper Series , 900419 
(1 990); N.R. Lynam and A. Agrawal, •Automotive Ap- 
plications of Chromogenlc Materials', Large Area 
Chromogenics: Materials & Devices for Transmit; 
40 tance Control , CM. Lamport and C.G. Granauist, 
eds.. Optical Eng'g Press, Washington (1990). 

It will be appreciated that the support bracket 10 
incorporating the protrusion 19 according to the in- 
vention may be usefully employed for mounting any 
43 type of mirror case onto a vehicle. Further, it will 
appreciated that the mirror case 21 incorporating the 
integral socket 22 may be used for supporting any de- 
sired form of reflective element The case 21 and 
socket 22 are moulded from ABS (Acrylonitrile/Buta- 
50 dieno/Styrene) manufactured by BASF of Ludwigsna- 
fen. Germany. 

Claims 

35 

1 . A support bracket for mounting an article on a ve- 
hicle said Mjppuil bracket having at ono ond 
means for mounting th« bracket onto a vehicle 
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and means at tne otnar end for mounting an arti- 
cle, said means for mounting the articles further 
comprising retaining mean* to substantially pre- 
vent disengagement of said article from said 
bracket. 

2. A support bracket as claimed in Claim 1 , wherein 
the article is a vehicle rearview minor. 

3. A support bracket as dalmed in Claim 1 or 2, 
wherein the article Is a vehide Interior rearview 
mirror. 

4. A support bracket as daimed in Claim 2 or 3, 
wherein said means for mounting the rearview 
mirror comprises a generally spherical ball for In- 
sertion in a complementary socket provided In a 
mhror case of the rearview mirror. 

5. A support bracket as dalmed in Claim 4, wherein 
the retaining means comprises a protrusion pro- 
vided on the spherical ball* said protrusion acting 
to substantially prevent disengagement of said 
mirror case from said bracket 

6. A support bracket as daimed in Claim 5 wherein 
the protrusion comprises a generally cylindrical 
member Integrally formed with said spherical ball. 

7. A support bracket as daimed In Claim 6 wherein 
said protrusion comprises flange means to fur- 
ther prevent disengagement of said mirror case 
from said bracket 

6. A rearview mirror case, wherein said case com- 
prises a case body having an Integrally formed 
socket for receiving one end of a complementary 
support bracket 

9. A reflective element for a rearview mirror, said re- 
flective element comprising a reflective element 
actuatable between at least two reflective condi- 
tions, and shock absorbing means abutting a rear 
surface of said reflective element 

10. A rearview mirror assembly comprising first and 
second spaced optically transparent elements 
mounted in a mirror case, each having front and 
rear surfaces and defining a space between the 
rear surface of the first element and the f ront sur- 
face of the second element, an electro-optic me- 
dium confined in said space whose light transmit- 
tals is variable upon tne application of an elec- 
tric field thereto; means for applying an electric 
field to the electro- optic medium to cause a 

change In the light transmlttance of said medium; 
a reflective coating on one surface of said second 
element to reflect light inddent thereon through 



said electro-optic medium and said first element, 
and shock absorbing means adhered to tho roar 
surface of said second element for reducing the 
risk of breaking of said first and second elements. 

5 

1 1 . A reflective el ement for a rearview mirror, sa id re- 
flectrve element actuatable between at least two 
reflective conditions and rosilient means abut- 
ting a rear surface of said reflective element. 
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